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AGE - TYPES OF TUBERCULOSIS IN AUSTRALIA 
INTRODUCTION 
In statistical investigations on Tubercul- 
osis, the general death rates for all ages com- 
bined and the effects of particular conditions 
and of particular methods of attacking the dis- 
ease on the general death rates have usually 
been the subjects of discussion. But a compar- 
ison of the general death rates in different 
areas is unreliable, as in one area the mort- 
ality may beinly among young persons, while 
in another it may be mainly among the elderly. 
Brownlee undertook a more detailed invest- 
igation by examining the death rates at the 
various age -groups. This method is much super- 
ior to the study merely of the general death 
rates, but also, as Brownlee points out, fails 
to give an exact measure of the susceptibility 
to disease, except in the single case when the 
population prior to the period in question has 
not been exposed to the special agent of in- 
fection for many years, as only under such con- 
ditions is the proportion of persons susceptible 
to the disease in any age -group undisturbed by 
previous/ 
previous mortality due to the disease. In the 
case of Tuberculosis, which is ever present, 
this factor cannot be eliminated. 
This method of procedure enabled Brownlee 
to study Phthisis from a new point of view alto- 
gether, as the age of maximum susceptibility to 
it became a new and important factor for study 
and inherent properties of the disease were dis- 
closed. He employed the phthisis mortality 
statistics contained in the publications of the 
Registrars - General of England, Scotland and 
Ireland for the period 1851 -1910, examining the 
Counties separately, and also, in some instances, 
the groups of registration districts in those 
counties. The interesting phenomenon was noted 
that the curve representing the phthisis death 
rates of Great Britain at the various age 
groups from age 10 years is not a simple one 
such as that drawn from the death rates at the 
various age groups forSoarlet Fever with a fair- 
ly rapid and regular ascent to a maximum follew- 
ed by a similar decline, but is built up of three 
distinct simple curves. Brownlee concluded, 
eA.fter taking into account the possibility that 
such a phenomenon might be due to the effects of 
environment with the establishment of some degree 
of/ 
of immuñity among survivors, that it is really 
the result of the presence of at least two and 
possibly three types of the bacillus, which pro - 
duce corresponding types of the disease accord- 
ing to the ae -group most affected, namely the 
'young adult' type with the maximum incidence 
between 20 and 25 years of age, the 'middle age' 
type chiefly affecting age group 45 to 50 years, 
and the'old ages type in which the mortality 
occurs mainly between 55 and 65 years. Those 
age- groups refer to the experience among males. 
Among females the maximum in the 'young adult' 
type was found to occur at a later age than 
among males, while the reverse obtained for the 
'middle age' type, but no very great difference 
was shown between the total death- rates of the 
two sexes due to these two types; and there was 
found to be three times as much 'old age' 
phthisis among males as among females. There 
proved to be a high positive correlation be- 
tween the amounts of each type of phthisis pres- 
ent in the two sexes, suggesting that the three 
types are separate varieties of the disease. 
With reference to the effect of various 
factors, Brownlee's deductions were as follows:- - 
As to occupation, it is more probable that 
the/ 
the alteration of the lung tissues associated with 
the particular occupation predisposes to the 
special type of the disease than that the age at 
which the disease develops is due to the specific 
conditions of work. 
As to environment, the evidence suggests 
that phthisis of the 'middle age' type is an in- 
fection of which the virulence is increased by the 
presence of unhealthy conditions and that the 
phthisis of 'youth' and 'old age' are infections 
the spread of which is not affected to any extent 
by environment. 
As to geographical distribution, in the coast 
districts there was found to .be more early phthisis 
and in the urban districts from London to the 
Northern Midlands, more 'middle age' phthisis. 
A positive correlation was obtained between 
the 'young adult' type of phthisis, and the 'old 
age' type; and a negative correlation, constant- 
ly present and high in value between the amount 
of 'young adult' and of 'middle age' phthisis. 
Statistical evidence indicated that the 
human type of bacillus which causes tuberculosis 
in children and at middle age and the bovine type 
of the bacillus are in all probability the same, a 
change from the latter to the former taking place 
in/ 
in the human laboratory. 
The epidemiology of the 'young adult' and 
'middle age' types of phthisis was found to-be 
different. The present epidemic of the former 
had its maximum about the middle of last 
century, whilst the epidemic of the latter had 
its maximum fully one hundred years ago. This 
alone would necessarily involve a rise in the 
mean age at death from phthisis, a fact, which, 
however, has been ascribed to the acquirement 
of immunity by the population, to the elimina- 
tion of susceptible persons or to improved 
hygienic conditions. 
The following additional relationships 
seemed to for the three types of phthisis, 
quoting Brownlee :- 
a. Phthisis in the 'young adult' :- 
(1) Other things being equal, it is more 
common in districts exposed to the south- 
west wind. The evidence for this is con- 
fined to certain districts in Devonshire. 
(2) It is more common above glacial clay than 
above glacial sand, or than above the 
highly organic London clay. The evidence 
for this refers to Norfolk, Suffolk, and 
Essex. 
(3) It is less common in those districts in 
which there is a large number of deaths 
from Tuberculosis in children. 
(4) It is also less common in.those districts 
in which there is much phthisis in 'middle 
age.' 
(5) It is less common in the counties from 
which a large amount of milk infected with 
tubercle is sent to London. 
(6) It/ 
(6) It is common among persons in employments 
exposed to wind and wet.. Thus, there is a 
large amount among seamen, dock labourers, 
etc... Further, the amount of this type of 
phthisis among agricultural labourers, 
though not high, is very high in propor- 
tion to that expected, did the agricultural 
labourer die of phthisis according to the 
same law of age :distribution which is ob- 
served for the whole population. 
(7) 
(8) 
It appears to have no relation to the 
hygienic surroundings. This is especially 
notable when large areas such as Wales, 
Yorkshire, Lancashire, etc., are considered. 
It is, however, difficult to believe that 
when statistics for the different districts 
of the large towns are available, some re- 
lationship between hygiene and 'young 
adult'phthisis will not be made out. The 
figures for Glasgow suggest that this is the 
case. In general, however, it would seem 
that the disease is associated rather with 
the country than with the town. 
No relationship between the amount of 
'young adult' phthisis and the density of 
the population is found. 
These facts seem more or less definitely 
ascertained. The question seems to be, 
what do they signify ? 
1. It would seem as if tuberculosis in 
childhood established some kind of 
immunity against phthisis in early 
adult life. This has been a traditional 
belief, and it is borne out by the negat- 
ive correlation found between the amount 
of tubercle in milk and the amount of 
early phthisis. 
2. Sitting in wet clothes seems also to 
have an impdrtant etiological relation- 
ship. 
3. Alcoholism is also probably a factor 
in producing early phthisis, this dis- 
ease being very common among inn- 
keepers. 
4. Less definitely associated statistically 
but certainly having a strong influence, 
is the nature of the food, persons 
insufficiently/ 
insufficiently fed being more open to 
the virus of the disease. 
b. Phthisis at 'Middle-Age' :- 
(1) There is no evidence of the special in -. 
fluence of wind. 
(2): 
(3) 
It is independent of the nature of the sub- 
soil, as far as can be judged from the data 
referring to Norfolk and Suffolk. 
It is more common in those districts in 
which there is a large number of deaths 
from tuberculosis in children; a definite 
association between the two seemed to be 
made out. 
(4) It is more common in districts where there 
is a large amount of tuberculous milk, but 
in this case the partial correlation 
coefficient was so small, that the amount 
present must rather be the result of 
similar causation than of sequence. 
(5) With regard to employment, it is especially 
common in certain classes of trade associat- 
ed with the dust of silica. 
(6) The amount is very highly correlated with 
the general hygiene of the district when 
that is measured by the death -rate of the 
district. 
(7) Exactly the same result holds when the en- 
vironment of 'middle age' phthisis is 
correlated with the density of the popula- 
tion. 
The interpretation of these facts would seem 
to be:- 
1. Many persons infected with tuberculosis 
in childhood seem, after obtaining some 
degree of immunity, to go through life 
comparatively well, the organism of 
tubercle, however, remaining living 
though in a quiescent state. As the 
strain of life increases, and the resist- 
ance falls, this chronic process seems in 
a considerable number of cases to flare 
up into an acute process, which results 
in subsequent death. This, however, 
would probably not account for-more than 
two-fifths of the cases. 
2. It/ 
2. It is to. be noted that the age at which 
middle -aged persons die most of tubercle 
is the same age at which insanitary con- 
ditions have been shown to produce the 
most depressing effects, namely, between 
the ages of 40 and 50. Infection in 
middle age would also seem to be common, 
especially among workers in silica. 
c. Phthisis in 'Old Age' :- 
The conditions associated with it have not 
yet been found. It is not related to subsoil, nor 
to hygienic conditions, nor to density of popula- 
tion, nor indeed, as far as has been ascertained; 
to any direct external factor. It is correlated 
positively with phthisis in youth and negatively 
with phthisis in middle age, but both these correla- 
tions are small. The only association which has 
been made out quite definitely and beyond dispute 
is that it is specially common among miners, coal, 
iron, lead, etc., and also among the workers in 
the Welsh slate quarries. The cause of this 
association is at present quite unknown.: 
Brownlee concluded :- 
"Reviewing the whole matter, two explanations 
would seem to be possible : 
a. The first is that there are two distinct 
strains of the b acillus of tuberculosis. 
These different strains of the bacillus have 
each a special age distribution. One of the 
strains attacks in early manhood and possib- 
ly also in old age, the other in childhood 
and middle life. The one is associated with 
the country and the other with the town. 
b. The second explanation is that the physio- 
A.WE ldirftorerit, táccoraingb "tothe eoenvínrsñ- 
ment in which the individuals attacked 
have/ 
b. have lived. 
On the first hypothesis the difficulty is 
that each type of organism must give a certain 
degree of protection against the other. This 
seems to be essential if the negative correla- 
tion demonstrated to exist between the amount 
of Tubercle in children and of 'young adult' 
Phthisis, and the amount of 'middle age' Phthisis 
is to be explained. 
Some, on the other hand, may think the 
second assumption much more probable. On this 
assumption the prevalence of tuberculosis in 
childhood establishes some degree of immunity 
in those who survive. The result of this is that 
when the 'young adult' stage of life is reached, 
the disease is absent. If, on the other hand, 
no immunity has been established when infection 
takes place, the disease is often fulminant. 
Later, when the strain of life in cities begins 
to tell, those persons at the ages where the 
strain is most felt, namely between 40 and 50 
years, tend to succumb. In the country, the 
health of persons at these ages is good, and 
consequently, death from phthisis at this age, 
is rare. All these factors are quite compatible 
with the hypothesis that wind and wet, bad food, 
etc., may tend to make young adults especially 
susceptible/ 
susceptible. The difficulty of this theory to 
my mind lies in the fact that the correlation 
coefficients are not sufficiently large. There 
are many districts in which much tuberculosis 
occurs both in childhood andanong young adults. 
In like manner, there are many districts and 
trades in which both 'young adult' phthisis and 
'middle age' phthisis are equally common. 
The double origin of the disease, therefore, 
seems to be the more probable. The matter for the 
moment must be left in this state until it has 
been seriously tackled by the bacteriologists. 
Statistics alone will not give the solution.' 
The object of the present investigation is 
to examine the statistics of Australia for evid- 
ence of the presence of the same or similar "types" 
of Tuberculosis and to study some possible factors, 
so far as the available information permits. 
However, a serious difficulty was met with at the 
outset. Brownlee's results were based on the 
death rates of numerous comparatively small areas, 
each with a fairly uniform environment, whereas 
the statistics for Australia are not available 
for smaller subdivisions than large States in 
each of which the environment is extremely varied. 
Even the statistics for the Metropolitan areas 
and for the Country Districts cannot be taken as 
truly representative in a young Country like 
Australia, owing to the amount of migration. 
Therefore, it was futile to attempt a search for 
a particular "type" of Phthisis in a particular 
area, but a study of the death rates from 
Pulmonary Tuberculosis in Australia during 1920- 
1922 kindly supplied me by the Commonwealth 
Statistician, and since published as Table Vl. in 
a paper by J. H. L. Cumpston, disclosed the 
existence of features, which suggested the probab- 
bility of the presence of such types ; these 
rates with the graph are included in Tables 11 and 
12/ 
1) 
12 Appendix B and Table "a" Appendix B of this paper. 
As these features could be the result of varia- 
tions due to small numbers, the period investigated 
being a short one, and as the death rates for long- 
er periods were unavailable, I decided to calculate 
the death rates for the period 1908 -22. This 
period was chosen because the Commonwealth Statist- 
ician has, since 1908, bublished the summary of the 
statistics for the Commonwealth in the Annual 
Bulletin, "Australian Demography." Unfortunately, 
the years of the Great War are included, but the 
reduction in the young -adult and middle -age popula- 
tion due to this with the consequent increase in 
death rates,was not large enough to invalidate 
the main principle of the existence of age -group 
types of Tuberculosis. Migration is also an 
important factor in Australian statistics, but the 
mean population employed was based on the three 
censuses 1901, 1911 and 1921, and consequently 
the probable error due to this is negligible for 
the purposes of this investigation, taking into 
account the large numbers involved. 
For comparison, the death rates from 
Pulmonary Tuberculosis for three years with the 
census of 1911 at the mid -point, were also cal- 
culated on the basis of the population at that 
census/ 
census, but this one- census method is to be used 
with caution when migration is an important factor. 
In addition to the death rates from 
Pulmonary Tuberculosis, those from All Forms of 
Tuberculosis combined were also calculated,as the 
details according to occupation and to length of 
residence in Australia,which it was desirable to 
investigateiwere published only for the latter; 
and the death rates from all causes were also 
calculated for comparison. 
The death rates according to Occupation and 
Length of residence in Australia were calculated 
for the period 1911 -22. 
The only States of the Commonwealth which I 
have been able to investigate are Queensland, 
New South Wales and Victoria with further sub- 
division of the first two into the Metropolitan 
areas of the Capital cities and the remainder of 
the States, called in this paper, "Country 
Districts ". The particulars of these deaths 
were obtained from the annual report on the 
Vital Statistics published by the respective 
State Statisticians. Those for South Australia 
were not available to me and in the Western 
Australian and Tasmanian publications the deaths 
from Pulmonary Tuberculosis are not given in age - 
groups, an omission which is to be deprecated. 
In/ 
In all cases the population at the various 
Censuses was obtained from the official publica- 
tions by the Commonwealth Statistician. 
Details of the calculation of the death rates 
with tables are given in Appendix A. The crude 
ungraduated death rates have been used in every 
instance. 
ANALYSIS OF DEATH RATES 
In Table a, Appendix A, the male death rates 
from Pulmonary Tuberculosis are given in age - 
groups for the periods 1908 -22, 1910 -12 and 
1920 -22 and the curves representing these rates 
afe shown on Graph a. 1. The curves B and C for 
the 1910 -12 and 1920 -22 rates respectively, show 
a definite point of inflection at age -6roup 35-39, 
as the result of a sharp change of rate in the 
ascent at age -group 25 -29, which therefore corres- 
ponds to a maximum. At age -group 45 -49 and 55 -64, 
maxima are definitely present. At age -group 65 -69, 
there is a sharp change of rate in the curve of 
1910 -12 rates and also at age -group 70 -74 in the 
curve of the 1920 -22 rates, but the change is in 
opposite directions in the two curves and is there- 
fore probably due to the use of small numbers. In 
the curve of the 1908 -22 rates, there is a sharp 
change of rate at age -group 25 -29, but there is 
also/ 
also a slight irregularity in the curve at age - 
group 35 -39; this is evidently the effect of the 
reduction in the population at the 1921 census as 
a result of the Great War, as the curve of the 
general death rates shows the same feature, 
(Graph bl). The curve reaches a maximum at age - 
group 45 -49, f romthere declines only slightly to 
age -group t 55 -59, and then descends ago group 
gradually to age -group 65 -69, where there is a 
sharp fall to a minimum. Therefore, though a 
second definite maximum is not shown at age -group 
55 -64, as in the curves of the 1910 -12 and 1920 -22 
rates, yet the form of the curve with its broad 
that 
maximum suggests ̂a second maximum, obscured by 
the grouping of the ages, exists. Three such 
maxima represent three simple curves each with a 
single maximum. The curves of the female death 
rates from Pulmonary Tuberculosis on Graph a2, 
show similar maxima, but they differ from that of 
the male rates by increasing rapidly to the high- 
est maximum at age -group 25 -29. From there, the 
three curves of female rates differ somewhat. 
That for 1908 -22 has a projection corresponding 
to a maximum at age -group 45 -49, that for 1910 -12 
has two such projections at age -group 35 -39 and 
45 -* respectively ; and that for 1920 -22, one 
between/ 
between age- groups 35 -39 and 40 -44 ; the last 
two are probably affected by the use of small 
numbers. Similarly, with the 'old age' 
maxima. The'. curve for 1908 -22 shows two at 
age -group 55 -59 and 65 -69 respectively, that for 
1910 -12 a definite maximum at age -group 65 -69 
and a sudden change of rate at age -group 55 -59 
and that for 1920 -22 two maxima at age- groups 
55 -59 and 65 -69 respectively. 
In TablEs Cl and C2, Appendix A, the 
aggregate male and female rates for Pulmonary 
Tuberculosis and for All Forms of Tuberculosis 
combined, are shown divided into "Young Adult ", 
"Middle Age" and "Old Age" rates. The graphic 
method was used in making these divisions, 
starting with Brownlee's resultsa..s a basis. 
They are, therefore, empirical, but demonstrate 
that the general curve can be represented by 
simple ones as in the case of the British ex- 
perience. The curves are shown on Graph cl, 
and show comparatively few irregularities, con- 
sidering the fact that ungraduated'.rates -lhave 
been used .. and that they include the years of 
the Great War. In both male and female curves, 
the 'young adult' maximum is at age -group 25 -29, 
the 'middle age' at age -group 45 -49 and the 
'old age' at age -group 65 -69. But the highest 
maximum/ 
maximum in the male curves is shown by 'middle 
age' type, the next by the 'old age' type, and 
the lowest by the 'young adult' type, whereas 
in the female curves, the highest is shown by 
the 'young adult' type, the next by the 'middle 
age' type and the lowest by the 'old age' type. 
The death rates from Pulmonary Tuberculosis for 
males and females in various subdivisions of 
Australia are given in Tables dl, and d2, 
Appendix A, and the curves representing them, on 
Graphs dl and d2. These also suggest the presence 
of 'types' but at varying age- groups for which 
an explanation cannot be given owing to the 
heterogeneity of each area. 
The short period dealth with is responsible 
to some extent; in the case of New South Wales 
the deaths for the years 1906 -10 only, were avail- 
able to me, but in the case of Victoria and 
Queensland those for the years 1911 -20 were used. 
The values of a, b and c, the coefficients 
of the 'Young Adult', 'Middle Age' and 'Old Age' 
Types respectively, were calculated by the 
method of least squares, as described by 
Brownlee on pp. 74 -75, Part 3, of "An Investiga- 
tion into the Epidemiology of Phthisis in Great 
Britain and Ireland." 
They are given in Tables d.l and d.2, 
Appendix/ 
Appendix A for males and females respectively. 
To illustrate, the equations for the 
Metropolitan Area of Sydney, males, are :- 
2a t b -f- c = 4 
20a f 7b -¡-- c = 30 
48a + 19b + 2c = 74 
61a t 32b + 3c = 103 
52a -t- 47b ± 5c = 99 
41a + 74b + 7c = 126 
30a 4- 89b + 10c = 139 
25a t- lllb + 20c = 173 
20a +- 98b + 36c = 151 
17a + 81b + 55c = 178 
14a A-- 62b + 66e = 173 
l0a + 50b + 480 = 158 
These equations were multiplied in turn by 
the respective coefficients of a, b and c, the 
totals for each set were added and the values of 
a, b and c were solved from the three resulting 
equations. 
The values of a, b and c represent the 
amount of the respective type of Pulmonary 
Tuberculosis in each state, but the importance 
of the results is greatly discounted by the large 
hetereogeneous areas dealt with. In the case of 
Victoria, they all approach unity. 
The coefficient for the 'Young Adult' type 
is higher in the Metropolitan areas which are on 
the Coast than in the "Country Districts" ; this 
result corresponds with that for Great Britain. 
The coefficient for the 'Middle Age' type is 
lower for the Metropolitan Area of Sydney than for 
the/ 
the Country Districts, but higher for the Metrop- 
olitan Areas of Brisbane than for the Country 
Districts. This, coupled with the very high rates . 
for Brisbane is difficult to understand. It may 
be that the hot, almost tropical climate of 
Brisbane, and the amenities of city life attract 
tuberculous persons. 
The coefficient for the 'Old Age' type is 
higher for the Metropolitan Areas than for the 
Country Districts.' 
The theroetical death rates were calculated 
from the values of a, b and c for the five sub- 
divisions and are given in Table d.3, Appendix A. 
The results are fairly close, considering the fact 
that ungraduatedrates have been used. 
The CottelationCoefficients of the amount of 
Pulmonary Tuberculosis due to the three "types" in 
the five subdivisions, were calculated for males, 
using the mean population and the corresponding 
deaths during the period 1908 -22. 
The formula used was :- 
r = lixy - n .x y 
nc' cr. 
1- 
where x and 7 are the mean values !ma the 
standard deviations. 
The results obtained were :- 
Between 'Young Adult' & Middle Age' types-I- 0.70 
Between 'Young Adult' & 'Old Age' types -f- 0.25 
Between 'Middle Age' & 'Old Age' types 0.46 
The/ 
The last two results correspond with those of 
Great Britain, but the first has a different sign. 
However, the paucity of data renders these 
results untrustworthy. 
Owing to the large numbers employed in ob- 
taining the death rates from Pulmonary 
Tuberculosis, and from All Forms of Tuberculosis 
on which the empirical 'types' were based, it was 
not considered necessary to calculate the 
maximum possible variation, which inevitably 
results from the use of samples, by such a method 
as Poisson's. However, using his formula, namely : 
Maximum. Possible Variation = 2 (2mn where 
M m-p n 
this value was calculated for the death rate from 
Pulmonary Tuberculosis among males at. age 25 -29, 
viz. 96, (See Table il, Appendix B) and was found 
to be 5. Such a possible variation does not 
affect the main argument. 
The death rates from Pulmonary Tuberculosis 
at ages 0 to *inclusive, were calculated by divid.- 
ina the deaths from Pulmonary Tuberculosis by the 
Exposed to Risk obtained from the births and deaths 
due to all causes. The formulae for the apneed to 
Risk are given with Table 65, Appendix B. 
The/ 
The results obtained are :- 
Age 
Yrs. 


















These results suggest that at birth the re- 
sistance to infection is low, but that it increases 
year by year owing probably to the. death of the 
susceptible with the acquirement of immunity by the 
survivors. Similarly this can afford an explana- 
tion of the change of rates described previously in 
connection with the other age- groups. 
Other possible factors are, environment, 
geographical, geological and climatic conditions, 
food, alcohol, personal hygiene, and occupation. 
The available data permitted only of the investiga- 
tion of the effects of. Occupation and of length of 
Residence in Australia. 
OCCUPATION 
The death rates from All Forms of Tuberculosis 
according to the grouping of Occupation made by the 
Commonwealth Statistician in "Australia Demography" 
are given in Table E, Appendix A, and the respect- 
ive curves are shown on Graph e. Details of the 
Commonwealth Statistician's grouping are also given 
in Appendix A. The values of a, b and c , the 
coefficients of the three types, are also shown, 
having been calculated in the same way as describ- 
ed above. The Professional Glass has a large 
amount of the 'young adult' type. This could be 
the effect of occupation or the occupation might 
be chosen on account of the physical weakness. 
The Domestic Class has a large amount of the 
'Middle age' type, and an average amount of the 
'young adult' type. 
The 'Mercantile Class' has a large amount of 
the 'young adult' type. 
The class associated with Transport and 
Communication has a large amount of the 'young 
adult' but a larger amount of the 'old age' type. 
The Manufacturing Class, and the class assoc- 
iated with Building Construction have a predomin- 
ance of the 'old age' type. 
The Other Industrial Workers show an increase 
of all types above the average, but a predominance 
of the 'middle age' type. 
The Agricultural Class shows a decrease of all 
types below the average, but a predominance of the 
'old age' type. 
The Pastoral Class shows a decrease of all 
types below the average, but the 'young adult' 
type represents the highest mortality. 
Workers/ 
Workers in Mines and Quarries show a negative 
value for the 'young adult' type, a value above 
the average for the 'middle age' type and the 
highest value for the 'old age' type. 
Other Primary Producers show a diminution 
of all types below the average, but the highest 
value for the 'old age' type. In the case of the 
class with Independent Means and the Dependents, 
the 'young adult' type is predominant and the 
'old age' type negative. 
These results on the whole show a similar- 
ity with the Pritish Experience. 
In the calculation of death rates according 
to Occupation, there was a double chance of error, 
owing to the fact that classification of the 
deaths and of the population was done of necessity, 
separately, but this is inevitable. 
In the case of Gold Mining, two sets of Ex- 
perience are available, namely one by D. G. 
Robertson of the Commonwealth Health Department, 
into the incidence of Pulmonary Tuberculosis at 
Bendigo, Victoria. His notification rates for 
1905 -19 are based on small numbers and were cal- 
culated by a rough method of using one census, not 
at mid -point of the period of which the deaths 
were used, but show, among males, a moderate 
amount of the 'middle age' type and a predominance 
of/ 
of the 'old age' type, and among females, a pre- 
dominance of the 'young adult' type. 
The rates are shown in Table e.l, Appendix A. 
The other instigation was made by a 
Commission appointed by the Government of New 
South Wales in 1919 to inquire into the amount 
of Pneumocomosis at Broken Hill. Their rates, 
of the incidence of those suffering from 
Pneumocomosis with and without Tuberculosis are 
given in Table e.l, Appendix A. They are based 
on small numbers but show a maximum at age -group 
46 -50 ; this would cofrespond with mortality of 
the 'old age' type. 
LENGTH OF RESIDENCE IN AUSTRALIA 
The death rates from all forms of 
Tuberculosis according to length of Residence 
in Australia, for males and females, are given 
on Tables g.l and g.2, Appendix A, and the values 
of a, b and c, the coefficients of the amount of 
the three types are also shown. 
Among both males and females, the rates for 
length of Residence 15 -19 years are obviously un- 
reliable. The other values for a, b and c show, 
from length of. Residence 10 -14 yrs. an increase of 
the 'young adult' type and 'middle age' type, as 
the length of Residence in Australia diminishes 
and a diminution of the 'old age' type. 
These/ 
These results are complicated by the fact 
that many come to Australia owing to the presence 
of a tuberculous diathesis, in spite of immigra- 
tion restrictions. 
SUMMARY OF CONCLUSIONS 
There is s tatistical evidence of the presence 
of age -types of Tuberculosis in Australia as found 
by Brownlee, in Great Britain. In Australia, how- 
ever, the 'young adult' and 'old age' types would 
appear to occur at a later age in Australia, the 
'young adult' having a maximum at age -group 25 -29, 
the 'middle age' at age -group 45 -49, and the 'old 
age' at age -group 65 -69 in both males and females. 
In males, the highest maximum is shown by 
the 'middle age' type, the next by the 'old age' 
type and the lowest by the 'young adult' type, 
whereas in females, the highest is shown by the 
'young adult' type, the next by. the 'middle age' 
type, and the lowest by the 'old age' type. 
The subdivisions of Australia investigated, 
also show the presence of such types, but the 
available information was too meagre to enable 
it to be asôer.tained , what, if any, influence, 
was produced by environment, geographical, 
geological and climatic conditions, food, 
alcohol or personal hygiene. The high coeffic- 
ient for the 'young adult' type in the 
Metropolitan/ 
7-6 
Metropolitan Areas which are on thee oast, 
correspond with the British Experience and suggest 
that exposure to wet and wind might have an in- 
fluence in producing or aggravating this 'type'. 
The effect of deficient light, impure air, 
and overcrowding could not be investigated in 
as 
Australia anei the reverse features are more 
prominent. 
The results for Occupation are interesting, 
and show that Occupation has some effect, but 
the classifications ares o general that from the 
present point of view, the detailed conclusions 
are not clear. Then again, the choice of 
occupation may be the result of physical unfit- 
ness. This is particularly indicated in the case 
of the Professional Class. Bxposure to wet and 
wind would seem to have an influence on the 
'young adult' type. The Domestic Class show a 
prominent 'middle age' type, in which, therefore, 
hygienic factors would seem to be important . 
Mining shows a high 'old age' type. These 
results are in agreement with the British Exper- 
ience. 
The results for Length of Residence in 
Australia, namely the decrease in the 'young 
adult' and'middle age' types , with increase of 
Length of Residence in Australia, and a corres- 
ponding/ 
r7 
corresponding increase of the 'old age' type 
could indicate that the tuberculous diathesis 
was the cause of the migration. 
The correlation coefficients calculated 
for the three types are unreliable owing to the 
meagre data available. The death rates from 
Pulmonary Tuberculosis during infancy and 
childhood showed a maximum at birth and a con- 
tinuous decrease to age 3 yrs. 
As to the cause of these types, so far as 
this investigation is concerned, they could be 
explained by the death of those affected and the 
development of immunity among survivors occurring 
in waves of age- periods. At birth, the immunity 
is low, but gradually waxes and wanes from there 
as indicated by the waves of the types at child- 
hood, young adult age, middle age and old age. 
I am greatly indebted, in connection with 
this paper, to the Commonwealth Statistician for 
various statistics and to the Registrar General 
of Queensland, for the use of his Official 
Library and the courteous assistance of his Staff. 
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METHOD OF CALCULATIONS WHERE REQUIRED. 
Table 2 The unspecified were distributed in 
the same proportion in Census, 
1921 as in Census 1911. The 
Commonwealth Statistician's adjust- 
ment has since been published, but 
I dici not consider it necessary to 
repeat the heavy task of calculations. 
The Censuses were considered to have 
been taken at 31st. March, the result- 
ing error being trifling. 
Tables 3, 3A, 4 & 4A : The Total Population was 
considered to increase 
by geometrical progression between 
the Censuses and the Mean total was 
obtained from the Formula : 
Mean Popn. 
P. r x (-4314 - --) 
where P . Population at the first 
Census 
rP = Population at the second 
Census 
& the log. is the common log. to 
base 10 
(See "Construction of Mortality & 
Sickness Tables" by Elderton & 
Fippard, 1914, page 58.) 
The populations at age- groups were 
considered to increase by arith- 
metical progression. 
The columns are self- explanatory. 
Tables 11 & 12 : The period 1909 -12 in Cols. 9 
and 10, comprise x 1909, 1910, 
1911, and x 1912 and so has been 
designated 1910 -12 in the text. 
Similarly in the case of Tables, 
re Occupation & Length of Residence 
in Australia. 
In the remaining Tables : The Mean Population 
has been taken as that 
at the midpoint of the period, the 
total population increasing by 
geometrical progression and the 
population in age -groups by arith- 
metical progression. 
Central Death Rates 
Annual Number of Deaths 
Mean Population 
Tables 34 - 40 The Population according to 
Occupation is not yet avail- 
able for Census 1921. 
Consequently the Mean Popula- 
tion was calculated approxim- 
ately by multiplying the 
Population at Census 1911, by 
the ratio of incfease among 
the general population. 
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